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activities-a keyboard that is the wrong height, tasks requiring a twist of the wrist or a pinch grip, or even an awkwardly designed tool. A trained eye is needed to pinpoint those repetitive activities that cause nearly 25% of workplace injuries in certain industries (Accident Facts, 19HH) . Designated as cumulative trauma disorders, these injuries include strains, tendonitis, and carpal tunnel syndrome. Causes of cumulative trauma can be undesirable task requirements or awkward body postures induced by poorly designed work stations (Chaffin, 19H4) .
A close look at the workplace in an ergonomic survey is necessary to aid the employer in reducing such injuries, and the occupational health nurse can help assess the true work situation. The tools and techniques used for such a study are relatively simple: a video camera, tape measure, and 35-mm camera. The pictures are then used to allow in-depth study of work activities away from the workplace. The video also can provide back-up for recommendations. The tape measure is used to measure the distance of reaches. The weight of items carried is usually known or can be determined to add to the data.
The ergonomic analysis should include observation of worker posture, work process reviews, and job analysis. The type of job analysis needed is an ergonomic review, ie, a study of the worker in relation to the work environment. A list of questions that can be used as a survey guide are found in Figure 1 .
ERGONOMIC EVALUATION
Ergonomic evaluation incorporates four major scientific areas of study:
• Epidemiological: Deals with incidence, distribution, and control of disease in a population.
• Biomechanical: Measures musculoskeletal structure and how the body acts and reacts.
• Physiological: Documents metabolic and circulatory responses of the body.
• Psychophysical: Rates the mental and physical qualities of a person.
The purposes for ergonomic studies can include identifying how work affects people; reducing fatigue and stress by designing tasks within the workers' capabilities; and controlling cumulative trauma injuries.
Ergonomic solutions involve the screening of workers to identify risk factors and designing the workplace, machine or tool to fit the worker. Attention must be given to both factors to prevent injury.
Cumulative trauma injuries can be caused by repetitive motion, an improperly designed workplace, or a tool that causes injury. Highly repetitive tasks should be identified. How far the worker must reach and obstacles to reaches must be described and measured.
It is also important to consider the job environment as a whole-temperature, noise, odors, illumination, and the shift or overtime schedule- Ergonomic Survey Checklist when studying the causality of upper extremity soft tissue injuries and back problems.
TYPES OF INJURIES
The most frequent types of ergonomic injuries include upper extremity soft tissue disorders and injuries to the back and torso. The etiology and causative factors responsible for the disease process are difficult to define.
One theory is that the repetitive trauma causes an inflammatory response that is responsible for symptoms and restricted motion. If trauma is not given time to heal, further repetition may result in a more serious injury (Silverstein, 1986) . Another current theory holds that repetitive exposure to excessive physical stress can accelerate the inception and aggravate the course of regional musculoskeletal injuries (Silverstein, 1986) .
Upper Extremity Soft Tissue Injury
Common upper extremity soft tissue disorders seen in the workplace include carpal tunnel syndrome, tenosynovitis, tendonitis, ganglion cysts, epicondylitis, and Raynaud's phenomenon.
To prevent upper extremity soft tissue injury:
• Design a number of tasks into the job or rotate workers.
• Spread the load over as many muscle groups as possible.
• Avoid extreme flexion or extension and rotation of the wrist.
• Prevent pinch grips.
• Provide an adjustable workplace.
• Avoid extended reaches.
Other solutions are to engineer machines to do highly repetitive tasks and use job rotation and frequent breaks to relieve the stress of repetitive motion.
If incidents of carpal tunnel or other wrist disorders occur frequently, observe the person at work. Identify type of grip, trigger position, and handle design on tools to determine if they cause pressure points. Observe whether the tool allows comfortable hand and arm orientation to body posture. As a "rule of thumb," the wrist should be kept straight and no excess pressure should be applied to body parts such as the palm or thumb.
A study of a turkey processing plant where workers were cutting meat off thigh bones on an automatic assembly line resulted in several recommendations to reduce strain to hand and wrist (Armstrong, 1982) . These included reducing the distance between a guard rail and the turkey to reduce the length of reach; lise of a conveyor to stop the turkey by each worker so they are not machine paced; and lise of ergonomically designed tools to prevent pressure to veins and blood vessels by positioning the hand and wrist Left: Awkward lifting posture puts stess on the back. Right: Bending the knees takes stress off the back.
bly line was unchanged, but back and shoulder injuries increased.
Observation of the workplace revealed that the speakers were much larger than the microphones, measuring 20 inches high and 16 inches wide and deep. One task required the workers to reach over the speakers on the assembly line. Most of the workers on this line were small Asiatic or Hispanic women, with an average height of 5 feet. Some workers had to stand on their toes and extend their I\\ light and heavy work during the shift, as well as the time allotted for the task. The NIOSH Work Practices Guide (1981) has suggested guidelines for safe lifts.
Changes in the production line or product can cause problems. The author was asked to do a field survey of an electronics manufacturer several years ago. The main product was microphones, bur due to market changes the company diversified, manufacturing speakers. The assemnaturally.
Exposure to vibration also can cause injury. If vibration is present, describe the operation and duration of the exposure. Vibrating hand tools in conjunction with cold or outdoor work may predispose an employee to more severe problems such as Ravnauds phenomenon or vibration white finger.
Back Injury
Back pain and Injury is the most frequent cumulative trauma disorder. Improper material handling, poor postures, and unsuitable equipment contribute to the problem. Prevention planning should consider employee health screening focused on modalities such as flexibility and strength testing. Back x-rays without a history of back problems are controtroversial. Many professionals believe that x-ray findings are not predictive of future back problems (Chaffin, 1984) .
The availability of lifting aids , design of the workplace, and proper equipment use should be observed and documented. When analyzing lifting tasks, identify stressful tasks, observe and measure the weight of the object to be lifted, the frequency of the lift, and the distance it must be carried. Also measure dimensions of objects to be moved and establish acceptable criteria. Analyze the pattern of work and the frequency of 
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Common Risk Factors in the Workplace reach to complete the task. Recommendations made to solve the problem were to place an elevated platform around the assembly line to increase worker height and reach, or to put speakers on turntables so employees did not need to reach over the speaker to perform the task.
ERGONOMIC SURVEYS
Specialists and ergonomic experts conduct surveys to find the causes of repetitive motion injuries and recommend preventive action. The occupational health nurse, who is familiar with the employees and their jobs, can easily learn to use tools needed for a simple ergonomic survey.
When conducting ergonomic surveys, first examine the records of losttime injuries to identify the frequency of cumulative trauma cases. List the part of the body sprained or strained. Ask if the injuries are happening only when certain tools are used. lake a look at those who have not been injured: Why are they not affected? Perhaps certain people are more susceptible to this type of injury. Others may have developed less stressful work practices. 
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An ergonomic survey of the workplace is necessary to aid the employer in reducing cumulative trauma disorders.
Ergonomic evaluation incorporates four major scientific areas of study: epidemiological, biomechanical, physiological, and psychophysical.
The most frequent types of ergonomic injuries include upper extremity soft tissue disorders and injuries to the back and torso.
Basic survey techniques provide knowledge of the workplace and the anatomic and physiologic variations of the worker.
Photos and Videotapes
Pictures of the workplace can be invaluable in analyzing the causative factors of repetitive motion injuries. A simple 3S-mm camera, a tape measure, and the more complex but easily available video camcorder are excellent tools. If using a camera, inform the employees about the project or have the immediate supervisor explain. Take a series of photos of workers at their tasks. Use the video camera in the same way. Look for awkward or abnormal posture, unusual reaches, clumsy lifts, and adjustable work station design, and document the height of tables and chairs.
Professionals agree on general concepts that can be applied to work situations. These include keeping lateral reaches under or about 18 inches
